MEDICAL EDUCATION
The Medical Journal of Australia ISSN: 0025-729X 20 September 2010 193 6 347-350 ©The Medical Journal of Australia 2010 www.mja.com.au Medical Education election of medical students has been a topical subject for many years. 1 In Australia, criterion-based approaches based on academic grades have traditionally been used in medical student selection. However, initiatives by the University of Newcastle, New South Wales, in the 1970s, followed by other Australian universities, set the scene for diversification in the criteria used to select medical students. Selection criteria went beyond simple grade levels, with the adoption of interviews designed to assess personal qualities of applicants. 2, 3 The broadening of the criteria for selection was intended to address perceived deficiencies in communication skills and emotional intelligence, which had been reported as criticisms of some medical practitioners in consumer surveys. 4 In a Catholic medical school such as the University of Notre Dame Australia (UNDA), the outcomes of social justice rank equally with academic outcomes and formed a key part in planning a selection policy for medical students. In Australia, the health disparities in some communities mean there is a need for a committed workforce of doctors who will work all their lives in those communities. 5 Delivering doctors to the health care workforce with a positive attitude towards underserved communities was identified as a strategy by which the Catholic mission of the medical school could be achieved.
To balance the competing needs of having graduates who achieve academic excellence and having graduates with positive attitudes towards serving underserved communities, UNDA implemented a selection process that involved two academic and two attitudinal criteria to generate a selection score. The aim of this study is to report on whether these academic and attitudinal criteria successfully improved the University' s selection of appropriate students.
METHODS
Participants were medical students enrolled in the MB BS program at UNDA, Sydney medical school, in 2008 and 2009. Participants gave informed consent.
The student selection criteria included four equally weighted components: a grade point average (GPA), the Graduate Australian Medical School Admissions Test (GAM-SAT), an interview score and a portfolio score.
GPA:
A weighted GPA was calculated from the applicant' s primary Bachelor degree.
GAMSAT score: The GAMSAT (http:// www.gamsat.edu.au) was designed by the Australian Council for Educational Research with a consortium of graduateentry medical schools, and has been used as a quantified measure of academic ability to undertake demanding academic courses. The GAMSAT test is divided into three sections: section 1 (humanities and social sciences), section 2 (written communication) and section 3 (reasoning in biological and physical sciences).
Interview score: The interview was a semistructured vignette-based interview lasting 20 minutes and designed to assess noncognitive personal attributes. It was based on existing interview styles designed to attract more generalist career students. [6] [7] [8] The interview was conducted by a pair of interview-trained medical academic and/or community volunteer staff interviewers, who retrain every 2 years and are briefed on the day of the interviews by the Head of Selection. Interviewers individually scored students based on their responses to the vignettes, using a predefined and calibrated set of possible outcomes. They also scored candidates for general communication and group-working characteristics. At the conclusion of the interview, members of the interview panel finalised their marks and conferred with their co-interviewer. During this time, the candidates waited in a secure waiting area. If consensus between interviewers was not achieved, the candidate returned to the interview room and a further 10-minute interview was conducted, using additional vignettes.
Portfolio score: The portfolio score was derived from the UNDA supplementary information form. 9 The form collected the following information: rural background; higher research degrees and research experience; work experience; sporting, music, church and other participation or leadership activities; experience working with charitable agencies or with underserved communities; languages spoken other than English; curriculum vitae; two written references;
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Results: A total of 223 students were enrolled. GAMSAT section 3, GPA and the interview scores were significantly positively associated with academic performance (P < 0.05). However, none of the selection variables were significantly associated with a positive attitude towards serving underserved communities, as measured by the MSATU score. Conclusion: None of the four selection tools used were significantly associated with MJA 2010; 193: 347-350 medical students who had a positive attitude towards serving underserved communities.
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and a personal statement about why the applicant wished to study medicine at UNDA. Staff members were trained in reading and evaluating the portfolios in a didactic session using cases as examples. Their first 20 portfolios were scored under supervision and the scores were not used in final assessments. Portfolios were scored using a criterion-referenced scale, and the scores were provided to the Head of Selection. The Head of Selection received at least two portfolio scores from separate reviewers, and in some cases a third evaluation was conducted for audit purposes.
Outcomes
The key outcomes were academic performance in medical school assessment measures and a positive attitude towards working with underserved communities.
The selected academic measures were written examination performances, multiple clinical assessment task (MCAT) performances and total examination score.
The outcome of selecting graduates with positive attitudes towards serving underserved communities was the central Catholic mission outcome. It was quantified by use of the Medical Student Attitudes Toward the Underserved (MSATU) test. 10 The MSATU test is the only reliable instrument that measures these attitudes; 10 its reliability, validity, factor analysis and internal consistency coefficients are reported elsewhere. 10, 11 The MSATU test contains two subscales that use a five-point psychometric Likert scale indicating the extent to which respondents agree or disagree with statements. The first subscale measures "attitudes regarding professional roles and responsibilities", and has the two subscale factors of societal expectations and professional responsibility. The second subscale is "attitudes towards the basic to extensive care services to which patients should have access", and has the two subscale factors of basic services and expensive procedures. The total MSATU score is the combination of the attitudes and services subscales.
Statistical analysis
Data were analysed using Stata, version 10.2 (StataCorp, College Station, Tex, USA) statistical software. Descriptive statistics are summarised with frequencies, percentages, means, standard deviations and medians.
Bivariate analyses were conducted between students' demographic characteristics, selection variables and all key outcome variables. As all outcome variables were continuous by nature, comparisons of means across groups were applied using t tests or one-way analysis of variance for categorical demographic variables. Correlation analyses were employed for continuous demographic variables as well as all selection variables, as they were also continuous by nature.
To select potential predictors for further analyses, a selection criterion of P < 0.2 was applied to the test statistics in the bivariate analyses. Multiple linear regression modelling was applied to the data to identify potential predictors for each of the key outcome variables. Backward stepwise procedures were used for model reduction to achieve the most parsimonious model with all significant variables retained. Model diagnostics were applied to the final model of each study outcome for identifying problems with collinearity and violation of basic assumptions. A significance level of 0.05 was used for retaining variables in the regression analyses.
Ethics approval
Institutional ethics committee approval was obtained from UNDA.
RESULTS
A total of 223 students were enrolled in the Sydney medical school of UNDA: 111 (50%) in 2008 and 112 (50%) in 2009. The students' demographic characteristics, selec- 
Academic outcomes
In terms of student characteristics, sex and undergraduate degree were significantly associated with the MCAT (sex, t 218 = 3.87, P < 0.001; undergraduate degree, F (2,217) = 7.06, P = 0.001) (Box 3). Female students scored significantly higher than males, with a mean MCAT score of 128.5 (SD, 9.3) and 123.4 (SD, 10.5), respectively. Students who came from a biomedical or sciences background or from a humanities or social sciences background also scored significantly higher than students with other undergraduate degrees, with mean MCAT scores of 126.4 (SD, 9.8), 126.9 (SD, 9.5) and 114.9 (SD, 13.5), respectively.
In terms of the two academic selection variables, the GPA was positively and significantly associated with all three academic outcomes. The GAMSAT total score did not significantly correlate to the academic outcomes. However, the section 3 score of the GAMSAT was significantly and positively associated with written examination marks. Interview scores correlated significantly and positively with MCAT scores (r=0.22, P = 0.001).
Catholic mission outcome
The only bivariate predictor of a high MSATU score was undergraduate degree. Students with a background in the humanities and social sciences had the highest scores of 3.80 (SD, 0.28). This compared favourably with scores of 3.66 (SD, 0.31) for students with a biomedical or sciences background, and 3.49 (SD, 0.24) for students with another undergraduate background.
The two Catholic mission selection criteria designed to select for students with high MSATU scores (interview score and portfolio score) did not correlate significantly with MSATU score.
Multivariate analysis
Results obtained from the multiple linear regression analyses are summarised in Box 4. After adjusting for other potential confounding variables, GPA, GAMSAT section 3 score, and interview score were found predictive of different outcomes. The GAMSAT section 3 scores were predictive of the written examination marks (P = 0.020) and the final examination marks (P = 0.015). The interview scores were found to be predictive of the MCAT marks (P = 0.002) as well as the final examination marks (P = 0.025). The GPA was also predictive of the final examination marks (P = 0.001).
In terms of modelling for variance, section 3 score in the GAMSAT, adjusted for year level, was associated with 34.2% of variance in written examination performance.
Student sex, undergraduate degree and interview performance, adjusted for year level, were associated with 16.6% of variance in MCAT performance.
However, the combination of GPA, GAMSAT section 3 score and interview score, adjusted for year level, was only associated with 8.0% of variance in final examination score.
The only useful modelling to predict MSATU score, the Catholic mission outcome, was undergraduate degree adjusted for year level. This was associated with only 6.6% of variance.
DISCUSSION
Our findings demonstrate that selecting medical students who will perform well in written examinations or in MCAT can be promoted through a combination of academic and student selection predictors. We found that 34.2% of variance in written examination marks was statistically associated with the section 3 score in GAMSAT. We also found that sex, undergraduate degree and interview score predicted 16.6% of variance in MCAT performance. However, written assessment and the MCAT measure different skills in medical practice. Written assessment relies heavily on memory and knowledge of facts and their interpretation, and the MCAT relies on verbal intelligence, examination and practical and communication skills. Given the divergent skills under evaluation, it is not surprising that a single combination of selection variables was not associated with a large percentage of the variance in total examination performance.
We were disappointed that we were unable to identify a significant association between the current University portfolio and interview system, and students who had positive attitudes towards serving underserved communities, as measured by the MSATU score. This outcome was selected by The provision of health care is conducted out of a spirit of service and solidarity with those in need. Health care is a social good. The degree to which health care is driven by a genuine compassionate concern for others and a selfless commitment to the well being of people, will be the measure by which a community can gauge its maturity and sense of integrity.
The only useful modelling to predict MSATU score was undergraduate degree in combination with year level. This only accounted for 6.6% of variance, but suggested that a humanities or social sciences background was associated with higher scores than other degrees.
Other universities trying to achieve nonacademic and socially oriented outcomes in their medical graduates report similarly disappointing outcomes. A comparison study from Drew University in the United States that aimed to determine measurable factors for selecting students who would then work to service underserved communities found that these outcomes were driven by individual values and subjective external influences, and not by standard predictors. 5 A second US study that compared a customary committee review selection process with an actuarial system found the two groups were ultimately not reliably differentiated on any outcome. 12 In this case, the committee selection system used aptitude tests as well as basic demographic data, information on extracurricular activities, vocational interests, work experience, letters of recommendation, personality test profiles and interview impressions. This was very similar to the interview and supplementary information portfolio used in our study.
However, other studies have reported that these strategies are successful in selecting graduates who have a greater focus on serving the community. New York Medical College has had considerable success in meeting its targets since implementing a detailed portfolio and preadmission questionnaire for students. 6 Given the results of our trial, UNDA will need to review its selection system again, to attempt to identify students who meet both the academic and mission goals of the University. This process will start with community consultation and evaluation of the service goals to which the University would like its graduates to aspire. This process has now begun. 
